Introduction
Metal Complexes with macrocyclic ligands have been very much useful in various biological fields 1, 2 . Nature provides countless number of examples in this respect 3 . Metal complexes of azomethines played a major role in the development of coordination chemistry 4 . Macrocyclic ligands possessing nitrogen, oxygen and sulphur as donor atoms show significant antifungal, antibacterial and anti cancer activities besides these activities, some complexes also show catalytic property [5] [6] [7] [8] [9] . Some drugs upon complexation have increased their activity [10] [11] . Some platinum complexes show anti tumor activity. These chelates interact with DNA and inhibit tumors 12, 13 . In view of the above physiological activities, it is planned to synthesize a new macrocyclic ligand such as 1-[5-(1-{2-[1-(5-acetyl-2,4-dihydroxyphenyl)-ethylideneamino]-phenyl imino)-ethyl-2,4 dihydroxy-phenyl ]-ethanone and its various complexes with VO(IV), Mn(II), Fe(II), Co(II), Ni(II), Cd(II) and Cu(II) and these compounds are to be screened for their antifungal activities.
Experimental
All the chemicals used were analaR grade. All the solvents were purified by reported methods before use 14 . Double distilled water has been used where ever necessary. 4, 6-Diacetyl resorcinol was prepared by reported procedure 15 .
Melting points were determined with Bock Monoscope Wreck NR instrument. Electrical conductivity of the metal complexes was studied at room temperature with freshly prepared solutions in DMSO using Digisun Conductometer Model DI 909. UV Visible spectra were recorded on a UV Visible near IR Varian Cary 5E instrument. IR spectra (KBr discs) were recorded on a Bruker IFS-66V FT IR spectrophotometer.
1 H NMR spectra were recorded on Bruker Avance 300 MHz spectrometer using TMS as standard. 13 C NMR spectra were also recorded in DMSO-d 6 on a Bruker 300 MHz NMR spectrometer. ESI mass spectrum was recorded on LC MSD Trap SL mass spectrometer. Metal estimations were carried out using a Varian Spectra AA 20 atomic absorption spectrometer. The magnetic susceptibility measurements were carried out on a Faraday Balance at room temperature using. Hg[Co(SCN) 4 ] as calibrant. C, H, N analyses were carried out on a Heraeus CHN rapid analyzer.
Preparation of the ligand
The new ligand 1-
]ethanone was prepared by the condensation of 4,6-diacetyl resorcinol with o-phenylenediamine in the ratio 2:1 ( Figure 1 ). 4,6-Diacetyl resorcinol (2 m mol, 0.388 g) was dissolved in 10 mL of methanol. o-Phenylenediamine (1 mmol, 0.108 g) was dissolved in 10 mL of methanol separately. Sodium acetate (1 m mol, 0.136 g) was dissolved in double distilled water. All the three solutions were mixed in 50 mL round bottom flask and were refluxed on a mantle for half an hour. The color of the reaction mixture was changed to yellow. The solution was refluxed for a period of another three hours. Upon cooling overnight a yellow crystalline product was separated out. adjusted to 7-8 using ammonia solution. Upon cooling overnight the metal chelates were separated out. These were filtered by suction, washed with methanol followed by petroleum ether and dried in vacuum at 60-80 °C.
Results and Discussion
The analytical data of the ligand and their metal complexes are given in the Table 1&2 . This is in agreement with the proposed structures of the ligand and its complexes. All the metal chelates are colored. They are stable to air and moisture. The complexes are decomposed around 250 -300 °C. They are insoluble in water. But they are soluble in organic solvents like ethanol, DMF, DMSO and dioxane. Molar conductance measurements in DMSO solution indicate that they are non electrolytic in nature 16 . 
IR spectral data
The IR spectrum of the ligand shows characteristic frequencies at 1700, 1650, 1231 and a broad trough around 3200-3500 cm -1 centered at 3439 cm -1 . These are attributed to ν(C=O), ν(C=N), ν(C-O) phenolic and ν(OH) frequencies.
The IR spectra of the metal complexes exhibit characteristic changes in the functional group frequencies when compared to the spectrum of the ligand. These can be correlated to the specific coordination positions of the ligand. Some additional bands that appear in the spectra of the metal chelates can be correlated to the metal coordinated positions. The position and the intensity of these peaks are expected to change upon chelation. These vibration frequencies are shown in the Table 3 . Upon comparison with the ligand characteristic frequencies it is determined that the ν(C=N) stretching vibration in complexes underwent a down ward shift by about 35 cm -1 in complexes. The ligand ν(C=N) band at 1650 cm -1 has undergone a shift to lower frequencies, indicating the participation of azomethine nitrogen of ν(C=N) in complexation 17 . The ν(M-N) band appears in the complexes in the range 745-843 cm -1 in different complexes further substantiates the coordination of the azomethine nitrogen in complexation 18 . The ν(C-O) phenolic observed at 1231 cm -1 in the free ligand undergoes an upward shift by about 25-30 cm -1 which indicates the participation of phenolic oxygen of C-O in complex formation 19, 20 . The non ligand IR frequencies observed in the region of 745-843 and 665-778 cm -1 are attributed to ν(M-N) and ν(M-O) IR stretching frequencies. A broad trough in the region of 3345-3560 cm -1 is attributed to the νOH (phenolic) in the free ligand. It undergoes deprotonation and participates in coordination through phenolic oxygen 21, 22 . The broad trough observed in the IR spectra of Mn(II), Fe(II) and Ni(II) complexes indicates the presence of coordinated water in these complexes 23 . Table 3 . IR spectral data Schiff base and its various metal complexes . A signal at δ 0.9 is due to (S,6H, CH 3 5'b of RDAP moiety), A signal at δ 2.55 (s, 6H, CH 3 1'a of RDAP moiety), A signal at δ5.0 is due to (s,4H, -OH), A signal at δ 6.38 is due to (s, 2H, C 3 H of benzyliden imine proton), a signal at δ 7.3 (s,4H, aromatic protons of o-phenylenediamine moiety) a signal at δ 7.88 is due to (s,2H, benzylidene imine protons on C 6 H) 24 . All the signals correlate very well with the proposed structure of the ligand 25 .
C NMR spectrum of the ligand
The 13 C NMR spectrum of the ligand was recorded in DMSO-d 6 using TMS as standard. The spectrum shows its characteristic frequencies. A signal at δ 16 .3 is due to the carbon of CH 3 group attached to C=N group. A signal at δ 29.6 is due to CH 3 of acetyl group. A signal at δ 78 is due to C 3 carbon of RDAP moiety. A signal at δ 11.3 is due to the aromatic carbon attached to azomethine carbon. A signal at δ 114.6 is due the aromatic carbon attached to the CH 3 CO group of RDAP moiety. Signals at δ123.6 and δ128.6 are due to the aromatic carbons of phenylene group. A signal at δ130.9 is due to aromatic carbon of the RDAP moiety. A signal at δ 144.8 is due to the aromatic carbon of OPD attached to the azomethine group. Signals at δ164.4 and δ166.9 are due to the aromatic carbons attached to-OH groups. A signal at δ 165.2 is due to the azomethine carbon. A signal at δ199.8 is due to carbon of CH 3 of CH 3 C=O group. The 13 C NMR spectral peaks explain the expected structure of the ligand. 
Electronic spectra of metal complexes
The electronic spectrum of the vanadyl complex shows three absorption bands at 13300, 17390 and 21280 cm So the complex can be assigned to square pyramidal geometry. 26 The UV Visible near IR spectrum of the Mn(II) complex shows weak absorptions in the region 15000, 20200, 23600, 26400, 31000, 33000 and 37700 cm -1 T 1g (P) ← 6 A 1g and 4 A 2g (F) ← 6 A 1g transitions respectively. Based on the spectral data it can be assigned to the octahedral geometry 27 . The electronic absorption spectrum to the Fe(II) complex of the ligand shows absorption at 10200 cm -1 and at 37700 cm -1 . The first absorption is interpreted to the 5 E g ←
5
T 2g and the other one is due to charge transfer transition. On the basis of the absorption band, the Fe(II) complex has been proposed an octahedral geometry 28 .
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The UV Visible spectrum of the Co(II) complex shows its characteristic absorption bands at 6500 cm -1 and 13875 cm -1 . These are assigned to pseudo tetrahedral geometry, 
Magnetic data of the complexes
The magnetic susceptibilities of the complexes have been determined at room temperature. The spin only magnetic moments of the complexes have been calculated in Bohr Magnetons. The oxovanadium(IV) complex exhibits a magnetic moment of 1.69 B.M. This is in correlation with the spin only magnetic moment obtainable for these complexes with a single unpaired electron. Hence the complex has been proposed a five coordinated square pyramidal stereochemistry. The Ni(II) complexes with magnetic moment 2.9 B.M suggests octahedral geometry 32 . The Mn(II) complex shows a magnetic moment of 5.6B.M .This value is almost near to the spin only magnetic moment value of typical Mn(II) complexes. This shows that the complex can be assigned with an octahedral geometry . The Cu(II) complex exhibits a subnormal magnetic moment of 1.15 B.M. This value is expected for the complexes with metal-metal interactions. The value reveals an antiferromagnetic coupling between the two Cu(II) centres. So based on these results the complex has been interpreted to square pyramidal geometry 35 . The Cd(II) complex shows diamagnetism. The complex has been proposed with a pseudo tetrahedral geometry.
Biological activity
The ligand and its various complexes formed from VO(IV), Mn(II), Fe(II), Co(II), Ni(II), Cd(II) and Cu(II) have been dissolved in DMSO in 100 µg/mL concentrations. The complexes and ligand dissolved in DMSO (100 µ g/mL) were added to a potato dextrose agar (PDA) and were then poured into sterile Petri dishes (9 cm. in diameter) and were left to solidify. Using a cork borer (6 mm in diameter), Aspergillus terreus spores were suspended on the medium at the centre. Finally the dishes were incubated at 37 °C for 72 h and the treated Petri dishes were compared with controlled Petri plates. Clear inhibition was noticed with the ligand and complexes where the DMSO solutions were added. This experiment was carried out in triplicates. It was noticed that the copper complex has shown the highest inhibition followed by other complexes and the ligand (Table 4 & Figure 10 ). The percentage inhibition of the bacteria was calculated by the following equation: 100(C-T) % Inhibition = C
Figure 10
Where C is the diameter (mm) in controlled plates after 72 h and T is the diameter in mm in treated plates after 72 h. The order of percentage inhibition has been observed to be Cu(II)>Cd(II)>Co(II)>VO(IV)>Fe(II)>Ni(II)>Mn(II)>Ligand. 
Conclusion
On the basis of the analytical data, IR spectral data, electronic spectral analysis, Magnetic moment data and also on the geometry of the ligand, it is proposed that Mn(II), Fe(II) and Ni(II) complexes have been assigned with an Octahedral stereochemistry. The Cu(II) and VO(IV) complexes have been proposed with a square pyramidal geometry. The Co(II) and Cd(II) complexes have been interpreted with a pseudo tetrahedral geometry.
